Transcriptome analyses of Paris polyphylla var. chinensis, Ypsilandra thibetica, and Polygonatum kingianum characterize their steroidal saponin biosynthesis pathway.
Steroidal saponins, one of the most diverse groups of plant-derived natural products, elicit biological and pharmacological activities; however, the genes involved in their biosynthesis and the corresponding biosynthetic pathway in monocotyledon plants remain unclear. This study aimed to identify genes involved in the biosynthesis of steroidal saponins by performing a comparative analysis among transcriptomes of Paris polyphylla var. chinensis (PPC), Ypsilandra thibetica (YT), and Polygonatum kingianum (PK). De novo transcriptome assemblies generated 57,537, 140,420, and 151,773 unigenes from PPC, YT, and PK, respectively, of which 56.54, 47.81, and 44.30% were successfully annotated, respectively. Among the transcriptomes for PPC, YT, and PK, we identified 194, 169, and 131; 17, 14, and 26; and, 80, 122, and 113 unigenes corresponding to terpenoid backbone biosynthesis; sesquiterpenoid and triterpenoid biosynthesis; and, steroid biosynthesis pathways, respectively. These genes are putatively involved in the biosynthesis of cholesterol that is the primary precursor of steroidal saponins. Phylogenetic analyses indicated that lanosterol synthase may be exclusive to dicotyledon plant species, and the cytochrome P450 unigenes were closely related to clusters CYP90B1 and CYP734A1, which are UDP-glycosyltransferases unigenes homologous with the UGT73 family. Thus, unigenes of β-glucosidase may be candidate genes for catalysis of later period modifications of the steroidal saponin skeleton. Our data provide evidence to support the hypothesis that monocotyledons biosynthesize steroidal saponins from cholesterol via the cycloartenol pathway.